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Interesting Times ... 

•! Processor counts growing 
rapidly 

•! GPUs entering HPC 

•! Large hybrid systems 
imminent 

•! But what happens when  

software doesn't work? 
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Allinea Software 

•! HPC tools company since 2001 

–! DDT - Debugger for MPI, threaded/OpenMP and scalar  

–! OPT - Optimizing and profiling tool for MPI and non-MPI  

–! DDTLite – Parallel Debugging Plugin for Microsoft Visual Studio 

2008 SP1 and above 

•! Large European and US customer base 

–! Ease of use – means tools get used 

–! Users debugging regularly at all scales 

–! Scalable interface – easy to use at 1 or 100,000s of cores 

•! Looking to the future 

–! In use at Petascale, collaboration with ORNL 

–! Building debuggers that scale on Jaguar XT5 

–! GPU product in Beta 
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Why Debug with Tools? 

•! We need good debuggers 

–! Instrument the code: printf - is not a time-effective solution 

–! Command line debugging: doesn't scale 

–! Complexity scales.. 

•! User overload: beware the deluge of information 

•! Good tools can present information better 

•! Aggregation of control across cores 

–! Good software tools lead to 

•! Faster development 

•! More effective maintenance/deployment 
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DDT 

•! A powerful and highly intuitive tool 

–! Traditional focus has been HPC 

•! Cross-platform support 

–! Linux, Solaris, AIX, Super UX, Blue Gene O/S 

–! Blue Gene, Cell, x86-64, ia64, PowerPC, Sparc, NEC, NVIDIA 

–! GNU, Absoft, IBM, Intel, PGI, Pathscale, Sun compilers  

•! Across all MPI and OpenMP implementations 

–! From low end to high end 

•! Support for all scheduling systems 

–! SGE, PBS, LSF, MOAB, ... 

–! Flexible, powerful, easy to use queue submission 
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How to use it? 

Loading DDT in Jaguar XT5 

%module load ddt 

Compiling your application with debugging option 

%cc –g myapplication.c –o myapplication 

Invoking DDT 

%ddt myapplication  
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Queue Submission 

•! DDT has a GUI to submit jobs 

•! Can customize submission scripts with GUI 

•! You can specify MPI versions, input data information, advanced 

submission options. 
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Presenting Data, Usefully 

•! Gather from every node 

–! Potentially costly – if all data 

different  

–! Easy if data mostly same 

–! New ideas 

•! Aggregated statistics 

•! Probabilistic algorithms  

optimize performance – even 
in pathological case 

–! ~130ms for 130,000 cores 

•! Watch this space!   

–! With a fast and scalable 
architecture, new things 

become possible 
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Where Next? 

•! DDT is the first Petascale debugger.. 

–! A debugging tool has finally caught up with the hardware! 

•! Work is in progress to port every feature for scale 

•! Memory debugging, data visualization, .... 

–! How can the infrastructure be built upon? 

•! Does DDT offer the right framework for collaboration? 

•! Can we encourage a codebase of user-generated MPI tools/utilities? 

•! ... but large clusters are a fraction of HPC 

–! Most parallel development starts smaller 

–! Is now starting even smaller: GPUs 
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